Norepinephrine and epinephrine-deficient mice are hyperinsulinemic and have lower blood glucose.
Norepinephrine (NE) and epinephrine (Epi) help maintain normal blood glucose levels by stimulating glucagon release, glycogenolysis, and food consumption, and by inhibiting insulin release. The absence of NE and Epi in dopamine beta-hydroxylase-null (Dbh-/-) mice results in chronically low blood glucose levels, an impaired glucagon response to hypoglycemia, and elevated insulin levels. Nevertheless, Dbh-/- mice have normal glycogen levels and degrade it normally during a fast. Dbh-/- mice defend blood glucose levels better than controls in an insulin tolerance test but have increased sensitivity to glucose-stimulated insulin secretion and respond normally in a glucose tolerance test. Pharmacological evidence indicates that the hyperinsulinemia results from lack of alpha2-adrenoreceptor stimulation and increased parasympathetic tone. Dbh-/- mice eat normally after challenges with modest levels of insulin or 2-deoxyglucose but fail to eat under more extreme conditions when control mice still do. We suggest that the primary difference in Dbh-/- mice is chronic hyperinsulinemia associated with an altered glucose set point. However, these animals compensate for NE/Epi-mediated glycogenolysis and feeding.